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MISSION #13 - DEDICATED SOLA3 SORTIE MISSION (80-01-§)

SORTIE PAYLOAD

FUNCTTONAL FLOW DESCRIPTIONS AND PAYLOAD

REQUIREMENTS FOR GROUND AND IAUNCH SUPPORT FACTLITIES

"Block 1.0 - Activities - Payload Premission Processing

The functional descriptions and launch support facility requirements which
follow are based upon: | |

0 DSSM Definition and Reguirements Data,lievél B, dated

June'Y,-l97h,
o - Bpacelab, Preliminary Technicalkﬁescripfion fo: uée in Payload
: Agcommodation.Studies, dated 14 June 197k,
o) _Laﬁnch Site Faciliiy-Requirements for Shuttle Payloads (NASA-MSFC).
dated May 20, 197k, (functional flow diagrams). |

It should bé_noted that Level B lata is not deteiled to the degree fequired
in gome cases to determine facility requirements parameters in spécific
quantitative values. To enhance Study results, assumptions are included whers
needed. For exemple, thrée experiments in the paylcad require liquid nitrogen
for cooling and no requirement for supply of liquid nitrbgen_is contained in the
Level B data. The Study made the assumption that a pallet-mounted liquid nitrogen
dewar would furpish the iiquid nitrogen, and expended.gas was vented overboard
through suitable'discharge fluid lines. |

Another illustration is that the Level B data does not confain a léyout of
~ the seventeen experiments in the Orbiter Cargo Béy._ The Study aésumes the laoub
aé shown in Figure 1-1, and utilizes information contained in‘thé Spacelab,
Preliminary Technical Description noted above. |

In addition, the Level B data does not include a definition of the equipméht
inlthe Orbiter Cabin (PSS, M3S, and other), and this equipmént has begn omitted

in the study.



MISSION #13 - DEDICATED SOLA: SORTIE MISSION (S0-01-8)

SORTIE PAYIOAD

FUNCTIONAL FLOW DESCRIPTIONS AND PAYL )AD

REQUIREMENTS FOR GROUND AND LAUNCH SUPPORT FACILITIES

"Block 1.0 - Activities - Payload Premission Processiﬁg

-

The functional descriptions and launch support facility requirements which
follow are based upon:

o} DSSM Definition and Requirements Data, Levél B, dated

June 7, 197k%.
o Spacelab, Preliminary Technical Description for uée in Payload
"AccommodationVStudies, dated 14 June 197h.

o  Launch Site Facilify Requirements for Shuttle Payloads (NASA-MSFC).

dated May 20, 1974, (functional flow diagrams). |

Tt should be noted that Level B Data is not detailed to the degrea fequired
in éomé cases to determine facility requirements parameters in specifi- "
quantitative values. To enhance Study results, assumptions are included where
needed. For example, three experiments in the payload require liquid nitrogen
for cooling and no requirement for supply of liquid niftrogen is contained in the
Level B data. The 3tudy made the assumption that a pallet-mounted liquid niirogen
gewar would furpish the liquid nitrogen, and expended gas wag vented orerhoard
through suitable discharge fluid lines.

Another illustration is that the Level B data does not contain s layout «f
the seventeen experiments in the Orbiter Cargo Bay. The Study assumes the la.out
as shown in Figure 1-1, and utilizes information contained in the Spacelab,
Preliminary Technical Deseription noted above.

In sddition, the Level B data does not include a definition of the equipment
in the Orbiter Cabin (PSS, MSS, and other), and this equipmens has been omitted
in the study. : (Hiﬁlﬂv
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Block 1.1 {Configure Experiment Secticn Pressure Shells) through Block 1.7

(Mate Special Experiment Sections) do not apply to the DSSM.

Block 1.5 - Load and Verify Flight Software - feQuirés equipment not available
in the processing flow as shown, and therefore, Block 1.5 has been inserted later

in the flow, between Blocks 1.12 and 1.13.



Block 1.8 Receive and Tnspect Pallet Sections

Block 1.8.1 “Pallet Sections ar?ive at launch site via air tranaportation.
Flgure 1 2 shows the anticipated con 'iguration of the largest size pallet segment
(Pallet Segment #1) upon srrival at launnh site. ThiS'pallet segment is flowed
“through the Payload'Premissian Prncessing. -Other pallet segments have similar
fldw; howeven, differences are described when occurring. Some experiments
require GN2 pruging,'and it is assumed tha#khe purglng function involves a G o
: blanket pressure with g GN2 supply to furnish pressure decay caused by leakaze.
In the transportatlon mode the GNo supply is included in the shipping container
as GSE which is shown in Figure 1-2, '

The logic of selecting air_fransportation.for the pallet segments from the
NASA DSSM Development Center to fhe launch site is based upon nhe size and
weight of pallet segment shlpplng containers (sultable for C5A aircraft), and
. the adwantage of short travel time and transportatlon control afforded by 05A

transport versus rail/truck/sea transport.

Ground and Launch Support Facility Requirements

Thls block establlshes the initial condltlons of the pallet segments up »n
arrival at the launch site, and does not involve ground and launch support

facility requlrements.
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Block 1.8.2 ' Unload Pallet Sections from Commercial Carrier and Place

in Temporary Storage

The pallet segment in its shipping container ig removed from the C5A
aircraft, loaded on a flat-bed trailer, towed to a temporary protected storage

area, and unloaded from the trailer.

Ground and Launch Support Facility Recuiréments

Facility Requirements

o Protected stofage area (hangar-typé protection'satisféctory)
- 75 feet long, 35 feet wide, and 20 feet high for f've pallet
segments vhich allows gix foot aiéle between shipping containers,
o GN, supply (contingency for experiment pruging), |

o] Refrigerated film storage.

Support Requirements

o Air Force U63L Material Handling System (fof unlosding C5A aircraft).
©  Flat-bed trailer (10,000 lbs. capacity, 25 feet long, 10 feet wide).
o Tow tractor (for flat-bed trailer).

o ..Cfane; mobile (8,006 1lbs. capacity).

o Pallet Segment Shipping Container Hoisting Sling.

o Opefators.fof tow tracfor, crane, and 46301 Material Handling System.
0 Riggers

o Traffic Security Personnel



Block 1.8.3 Transport Pallet Sections from Temporary Storage to-Receiving,d/
| Area of PPF |

The palleﬁ segments are remo{ed from temporary étorage and_transported to
the receiving area of the PEF to meet the requirements of the Ofbiter launci
'scheduie. |

The functional flow described generates an even distribution of work for
the tasks of_pallet'segment unpacking, pallet segment interface verification,
4_and pallet segment installation in the Holding Fixture (Carg> Bay Simulator).
The unpacking is accdmplished in serieg, the interface vérificétion in parallel,

and the installation in series.

- Ground and Launch Support Faéility Requirements

 Pacility Requirements

0 Receiving area of PPF
- 35 feet long, 20 feet wide, and EQ feet high, with entry door
19 feet high, 13 feet wide. |

o GN, supply (conﬁiﬁgehcy for experimeﬁt purgingj.

Support Requirements

o Flat-bed trailer (10,000 lbs. capacity, 25 feet long, 10 feet wide).
o_'. Tow tractor (for flat-bed trailer). ' | |

o Crane, mobile (8,000 1bs. capacity),

0 .Operators for tow‘tréiler,and crané.

¢ Riggers.

o Pallet Segment Shipping Conﬁainer Hoisting Sling.

o Traffic Security Personnel.,



‘Block 1.8.4 Unpack Pallet Sectlonﬂ and Place in Holding Fixture

(Movable, anduSimulates Orbiter Cargo Bay)

Various concepts were considered for unpacking the pallet segments. Tl :
one descrlbed below distributes work tasks throughout the PEF, The selecte
unpacklng procedure follows: |

Step 1 - Pbsition Holding Fixtufe alongside flat~bed trailer.

§§g2_g - Remove roof bulkhead of pallet segment shipping container,

and hoist clear

Step 3 - Attach hoisting sling to pallef segmen’, , and-hoisf vertically

clear of shipping ccntaiher,ltranelate to Hblding'Fixture, and ldwer

 in place.
Step U -'Replace roof bulkhead of shipping container.
tep 5 - Open PPF door, and tow shlpplng contalner to temporary yrotecied

-storage

The recommended "Holding Fixture' for the DSSM is a Cargo Bay Simulator
(CBS) and is conceptually defined as a movable fixture Whlch dupllcatcs the
Orblter Cargo Bay as concerns mountlng provisions, mechanlcal clearances
including Cargc Bay Doors, mahipuiator installation, and all electriecal and
fluid interface-coﬂnections, The CBS is wheeled to permit movement within the
FPF, and serves as the transpofter fcf payload transfe: from PPF to CPF. The
- CBS in modular in construction, that is, built'up in sections (such as, 10 ft.
or 15 ft. ), such that forward and af't bulkhead sectlons contain the wheels.
Thus, for the DSSM whose total length in the Cargo Bay is estimated to be 60 ft.
the CBS is built- -up ont one forward bulkhead section of 10 ft., one aft bulkhead
sectlon of 10 ft., and four lO ft. middle sectlons for a total length of 60 ft.

(ten foot sections used for illustration).

After installation of the first pallet segment in the Cargo Bay Simulator
_(éBS), the CBS‘ie moved to thekcheckout area of the FPF where interface verification
tests are begun. |

The other pallet segments are transported from temporary storage to the PDF



Block 1.8.4 {continued)

receiving area and unpacked as described above in series. 4As the CBS is no
longer in the réceiving aréa, the pallet segments are placed on movable pallet

segment dollies.

Ground and Launch Support Facility Ruquirements

Facility Requirements

©  Overhead crane (10,000 lbs. capacity, 20 foot vertical travel capability).
o GNo supply (for experiment purging).
o) Recéiving_area of PPF.
- 72 feet long (CBS = 60 féet, end clearance & feet both.ends), k1 feet
wide-(shipping container = ll feet, CBS = 18 feet, side clearance
6 feet both sides), héight 30 feet (trailer and shlpplng contalner =

16 feet, pallet segment and cleararce = 14 feet).

Support Requlrements

o Cargo Bay Simulator. (CBS){

0 Operators for crane.

0, Riggers. | .

o 8lings for Pallet Sigment Shipping Container Roofﬂfﬁulkhead, Pallet
Segment Shipping Container, and Pallet Segment.

o Tools ahd procedures for removal/replacement of Pallet Segment Shlpplng
Contalner roof bulkhead

0 Tools and procedures for pallet. segment h01st1ng

0 Mbvable pallet segment dollies.



"Block 1,8.h4.1 TranSport Pallet Sections Shipping Containers to Temporary /Lons

Term Storage

This block removes the Pallet Segment Shipping Confainers from the receiving
- area of the PPF, and returns them to temporary'protective storage (one to two
moﬁths) Tt is assumed that after the seven day orbit missiin the Shlpplng
contalners will be reused to return ° he pallet segments to the NASA DSsSM

Development Center.

- Ground and Launch Support Facility Reduirements_'

Faeility Reguirements
o . Protective storage area

- Same-as Block 1.8.2

Support Requirements

o Flat-Bed trailer (g,oo_o lbs. capacity, 25 feet long, 10 feet wide)
o Tow tfaétor (for flat-bed trailer).

o  Crane, mobile (2,000 1bs. capécity)

orl Pallet Segment Shipping Container hbigting siing;

o' Operators for tow traétor'and crane.

o Riggérs

o Traffic Security personnel. . -



Block 1.8.5 Conduct Visual Tnspection, and Record‘Trahsgprt Sengor Readings

- to Verify Post-transp rtation Integrity

Levél B data does not specify transport sensors in the DSSM; however, it
is anticipated that accelerometers, desiccants% GN2 pressure indicators and the
like will'be ihstelled to verify post-tran3portation_infegrity.

The data of these sensors are reco:ded and visual inspection of the pallet

segment is performed.

Ground and Launch Support Facility Requirements .

Fac¢ility Requiremerits

0 GNp supply (continued)

. Support Requirements

o  Procedures and inspection tools (flash 1ight,-mirror, etc.) for recordiing

sensor and performing visual ingpection.



‘Block 1.8.6  Move Pallet Sections (in Holding Fixbure) to Checkout Area in PEF

A pallet segment in the Cargo Bey Simulator (CBS) is towed to the checkout
area in the PPF. Ag scheduled, the other four pallet segments are moved on

their movable pallet segment dollies to the PPF checkout ares.

Ground and Launch Support Facility Rejuirements

Facility Requirements

o GN2 supply continues.
o PFF Checkout Area
- 80 feet long (CBS = 60 feet, 10 feet work stands both ends), 35 feet
wide-(CBS 15, 10 foot work stands both sides), and 39 feet helght

(CBS = 18 feet, payload - 15 feet, and 6 fcot clearance)

Support Requirements

o Tow traCtor for CBS and pallet segment dollles

) Operator for tow tractor.



Block 1.8.20 = Pallet Sections GSE Arrives at Launch Site Via .

The pallet segment GSE arrives at the launch site via CHA aircraft and. o

7))
the extent practical fof CSA loéd, in the same aircféft with its supported
pallet segment. | |

Level B data doeg not contain definition of DSSM GSE. For purposes of
the Study, the DSSM GSE configufation to.verify interfacesrbetween'pallet

segments, and between the integrated DSSM and the Orbiter, is shown in Figure

1-3.

Ground and Launch Support Facility Requirements

This block establishes initial conditions fo DSSM GSE upon arrival at the
launch site, and does not require ground and launch sapport facility

requirements.
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¥

Block 1.8.21 Unload GSE from Commercial Carrier and Place

in Temporary Storage

The DSSM GSE, assumed to be five racks of electrical equipment and one GHo
leak detector kit, is removed from th: CSA aircraf't, and placed in temporary

protective storage until required for PPF proceSsing.

Ground and Launch Support Facility Requirements

Facility Requireménts

o-  Protected storage area (Hangar - typé_satisfactdry)

- 30 feet long, 24 feet wide, 5 feet high

Support Requirements

o Air Force U63L Material Handling System (for unloading CﬁAAaircraft).

-0 Fork 1lift truck.

o  Trucks (23 ton, closed body).

o  Operators for fork 1ift trucks, and 2% ton turcks, . .

o - - Inventory Management.



Block 1.8.22 Trangp@rt GSE from Temporary Storage to Receiving Area of PPF

As required for DSSM processing, the DSSM GSE is moved from temporary

storage to the réceiving area of the FFF.

Ground and Launch Support Facility Requirements

Facility Requirements

0 PFF receiving area (area for two electrical GSE racks)

- - 20 feet long, 16 feet wide, U feet high

Supﬁort Requirements

o  Fork 1lift trucks.
o  Trucks (23 ton, closed body).
-0 Operators for fork 1lift trucks and éé‘ton trucks.

0 Inventory Management.



Block 1.8.23  Unpack GSE, and Place on Dolly

In the recciving area of PFF, t1e pesM GSE is unpacked, and placed on

movable utility dollies.

Ground -and Launch Support Facility Requirements

Facility Requirements

0 None

Support Reguirements

o  Fork lift trucks. )

) Movable utiiity dollies (5 feet long, 3 feet widg).
o Operators for fork 1ift trucks.

‘0 . Tools and procedures for uncrating DSSH GSE.

"o Technicians for unerating operations.



Block 1.8.23.1 Transport GSE Shipping Containers Lo lemporary Storage

After uncrating the DSEM GSE, the shipping containers érﬁ'transported I'rom
FFF to temporafy storage, It is anticipated that the DSSM gSnk Wlll re-use the
Shlpplng containers after Orblter launch for return Of DSSM « 3E to the NASA

- DSSM Development Center.

Ground and Launch Support Facility Reguirements

Facility Requirements

0 Temporary storage area.

- 30 feet long, 24 feet wide, 5 feet high

Support Requirements

b} Fork 1lift trucks,rr

) Trucks (24 ton)

o ' Operators for fork 1ift trucks and 2% ton trucks.
o Inventory Management.

v) Tools and‘p50cedures for feassembly of shipping cdntainers.



Block 1.13.24  Conduct Visual Inspection and Record Sensor Readings to

Verify Post-transportation Integrity

-The assumption is made that the DSSM GSE-has no installed transport seﬁsors,
50 sengor recordings are not applicabie. |

A visual inspection 6f the DSSM GSE is made to VEfify post—transportation
integrity.

Ground and Launch Support Facility Requirements

Facility Requirements

o] None:

Support Requirementg
o Procedures and inspection tools (flash light, mirrors, etc.) for performing
visual inspection.

© Technicians for conducting inspection.



Block 1.8.25 Move GSE to Checkout Area of PPF
The DSSM GSE, mounted on movable dollies, is moved from the receiving area

to the checkout area in the PPF.

Ground and Launch Support Facility Reguirements

Facility Requirements
0 PFF Checkout area.

- 12 feet long, 8 feet wide, 4 feet high for utility dollies.

Support Re@uirements

o} None



Block 1.9 Install Crew Transfer Access Tunnel and Aft Bulkhead

(This block is not applicable te Study. For DSSM, a pallet 6nly mission,

there are no tunnel and aft bulkhead, )



Block 1.10 Mate Pallet with Pressprized Sections

NOTE? . This block has been changed to include verification test o?%hé
Pallet Sections interfaces prior to ccnnecting the Pallet
Sections together. The justification for this change is that
malfunction detection is more economical and has less probability
of impacting the Shuttle launch schedule when performed on a
"build-up" basis insfead of an a'"syétem" basis. In addition,
the DSSM pallet seéments have not been functionally checked since
launch site arrival, and to delsy the zheck uatil after all f ve

'~pallét segments have been joined wouldKappear to invite dupli: ation

of installation/removal activities and resulting increases in time

requirements and costs for ground operations.

' The activities in Block 1.10 are to verify the pallet segment
interfaces prior to installing the pallet segnents into the
Cargo Bay Simulator (CBS). One typical interiice verification

test in block diagram form is shown in Figure 1-4.
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Block 1.10.1 Perform Functional Check and Calibration of GSF

It is assumed that the Pallet Segment GSE requires no callbratlon, and
that the functional check of the GSE is conducted using standard test equlpment
Since the definition of DSSM GSE .is TBD, the reguirements for standard test

equipment is TBD at this time.

Ground and Launch Support Facility Requirements

Faeility Requirements

o Flectrical Power - TBﬁ
o  Calibration Lab - TED
o  GN, - TED

.Support Reguirements

o] Standard test equipment - TRD
0 Checkout /Calibration Procedures - TBD -

o  Technicians to perform checkout/calibation



Block 1.10.2 Connect GSE to Paliet Sections Requiring Colivration,

and Calibrate Pallet Sections

evel B data of DSSM does not 1dent1f‘y calibration requirements for the

exper: Lments ‘therefo:re these requlrements are TBD,

Ground and Launch Support Facility Requirements .

o THED

o8 POOR QUALIT?



Block 1.10.3 Connect GSE to Pallet Sections Interfaces

‘Block 1.10.L Perfbrm_Vérificétion Tests of Pellet Sections Interfaces

Block 1.10.5 Remove Pallet Sectlons Verlflcatlun GSE

The three blocks conduct the pallet segmenty vermf1ca110n tests. Figure
1-4 shows a typical pallet segment verification test interconnections, ani
1nd1cates the interfaces verified. For_Pa,let Segment #1ﬁ GN, interfaces
between the segment and the IGLOO and Pallet Segment'#2~afe.tested. The GSE
7 sizglates the input/output of the Paliet Segment #2 and the IGLOO,

In like manner, the electrical interfaces are verified. For Pallet Segment #
‘electrical interfacés eXist with Pallet Segment'#Qg the IGLOO, and the Utility
Bridge.

| During these tests, GSE furnlshes electr1cal bower and GN, to Pallet

2
Segment #1. The GSE in turn is supplied these items. by the facility.

Ground and Launch Support Facility Requirenernta

Facility Requirements.

o  GNp - TBD

) Electrical Power - TBD

Support Requirements

o - Tools and:procedures'for ﬁating/unmating GSE.

o ‘Procedures for conductlng verlflcatlon tests.-

o Data/Computer processing (parameters - TBD)'

o  Refrigerated Film Storage.

o Electrical énd.Fluid Technicians.

NOTE : Data Sheet #S-E3 - Ground Facilif&‘Requirements - of the DSSM Level B

etz data indicates various launch gite ground'facility requirements which
-do not appear appropriate fér Level II iqtegration acti#ities. Asg an
example, an altitude chambef, & vacuum chamber, and a soclar simulator,

- gamma ray source are listed as launch site ground facility requirements



Block 1.10,5 {continued)

NOTE : (continued)
on Data Sheet #5-23. It is felt that these items would not be involved
in performing Level II integration activities at the launch site, and

such reqﬁirements have been‘omitted ffoﬁ the Study.



Block 1.10.6 Inspect Pallet Sections to Verify Configuration ig Correct

for matlng with Pressurlzed Sectlons

This 1nspect10n is performed to verify that the Pallet Segments are in the
proper ‘configuration for installation 1nto the Cargo Bay Simulator.
AlY mechanical, fluid, and elegtrlcal 1nterfaces of the Pallet Segments

are inspecte&.for correct configuratiéh.

Ground and Lsunch Support Facilities Requir ements

Facility Reaquirements

0 None

Support Requirements

o} Inspection procedures, tools, and configuration descriptions/drawings
of mechan&cai, fluid, and electrical interfaces..

0 ‘MEchénical/fluid/electrical Techpicians.



Block*l.lO.? Mate Pallét Sections with Pressurized Sections
This block installs the Pallet Segments in the Cargo Bay Simulator (cBs),
and mates the pallet segments. |
- Prior to installing the pallet segments into the CBSQ an inspection of
~ the CBS is conducted to verify that the CBS is configured ‘correctly to receive
the pallet segments. | |
The Pallet Segmenfs, located on movable pallet segmen{ dollies, are hoisted
from the doliies by an overhead craide, and léwered into their‘positién-in the
CBS. |
Onece in ﬁhé_CBS, all mechahical, fluid, and electriéa: interfaces between
pallet segments are mated. | | | |
The IGLOO and Utility Bridge have their iﬁﬁerfacés verified, and then
they are installed in the CBS. After fheéé itemsrafe in place in the CBS,
the interface connections are made. |
This block cOﬁcludes with all Orbiter Cargo Bay equipment installed in the
' N ited

CBS, and ready for Orbiter Simulator verification test (Maamed Final Integrated

Systems Tests - Block 1.13).

Ground and Launch Support Facility Requirements

Facility Reguirements

0 PPF checkout area
- CBS earea; 80 feet long, 35 feet wide, 39 feet height.
- Pallet Segment area; 15 feet long? 10 feet ‘wide, and 18 feet height.

o . Overall crane (8,000 1bs. capacity).

Support Requirements

o Procedures and tools for configuration inspecﬁion of CBES.

e} Procéduresrand tools for hiisting pallet'segments.

o Slings for hoisting pallet éégments. |

o] fProcedures and_tools‘for mating mechaﬁical,'fluid, and electrical interface
connections between pallet segments.

o . . ¢
o Procedures and tools for verifying IGLOO and Utility Bridge Interfaces



Block 1.10.7 (continued)

Support Regquirements (continued)

o

)

: ¢
Procedures and tools foyﬁating_IGLOO and Utility Brid;e Interfaces.
Mechanical/fluid, and electrical technicians.

Riggers.

Operator for overhead crane.



Block 1.11 Mate Pellet Sections with Liaison Pallet

This block is not applicable to the DSSM flight,



Block 1.12 Connmect Orbiter Simuilator

This block is not.applicable“to the Study. (%owever, the following comments
are offered. |

It is recommended that the forward bul thead of tﬁe "Holding Fixture" -
called the Cargo Bay Simulator in this Sfudr - ﬁuﬁlicate the forward end of the
Orbiter Cargo Bay, ﬁhich thep serves as an nterface simulator between the
Spacelab and the Orbiter. fhe equipment of the Orbiter Simulator would be a
serieg of rack-mounted equipment on dollies which simulate the Orbiter PSS/MSS,
and cabin mounted payload‘equipment., The forward bulkhead of the CBS would
have provisions for mountlng ‘a manlpulator rig in case functional verification
tests between the manlpulator and payload. are accompllshed durlng ground
operations in the PPF.

The Level B data fpr DESM indicafes that the pressurized equipmenﬁ wi’l be
provided by Spacelab {Data Shéet #5-5). In addltlon Data Sheet S-7a and 7
1nd1cate other equipments to be located in a pressurlzed area. The Orbiter

Slmulator simulates all such equipment as thls)



Block 1.5 Load and Verify Flisht Software

All eguipment is now assembled for flight software verificatién; that is,
Orbiter Simulator as defined in Block 1l.12 contéins hecessiry equipment located '
in Orbitér, and the payload equipment complétely installed in the Cargo Bay

- Bimulator, so that déta channels are mated. It is antiqiputed that the software
verification activity will be conducted by launch site per:ionnel, and therefore,

these activities are not detailed here.



Block 1.13 Final Integrated Systems Tests

This block verifies the interface between the Orbiter Simulator and these
Spacelab Elemeﬁts which mate with the'Orbiter Simulator. This definition ig in
keepin~z with the grouanulé of verifying interfaces at thé.launch,site, and
since 11l interfaces within the Pallet Segments, IGLOO, and Utility Bridge have
been verified previously in the functional flow brocessing, only the interface
between the Orbiter Simulator and the Orbiter Interface Plate (Figure 1-1)
located on the CBS forward bulkhead)requlres verlflcatlon durlng the final
1ntegrated systems tests.

The concept of the Orbiter Simulator is defined in Bloek 1.12 above.

The 1nterfaceg verlfled in this block are baged upon those contalned in

JSC 07700 Volume XIV Payload Accommodatlons"'



Block 1.13.1 Verify Structural/Mechanical Interfaces

Block 1.13.1.,1 Mechanical Verification of Transfer Tunnel Fitting on

Payload Bay Hatch

This block is nhot applicable to DSSM.

Block l.l3;l.2 Mechanical,’Flﬁid, Electrical Verification of Service Panel

Connections on Spacelab

Level B'data does not contain definition of the supply of GNz and LNp for

7
these interfaces would be verified.

the experimentsif these fluids are serviced through,the Orbiter Service Panel,

Block 1.13.2 - Verify Avionics Interfaces
The following avionics interfaces are vefified in the D1SSM
o  Data Processing and Software Subsystem.

o  Communications and Tracking Subsystem.

Block 1.13.3 Verify Electrical Power Subsystem Interface

- This interface is verified at the Orbiter Interface Plate {Figure 1-1).

Block 1.13.4 Verify the Environmental Control and Life Support

(ECLS) Subsystem Interfaces

Block 1.13.k.1 Verify the Atmospheric Revitalization Subsysiem (ARS) Inter ‘aces

The DSSM contain no ARS interface.

Block 1.13.4.2 Verify the Active Thermal Control Subsystem (ATCS) Interfaces

The DBSM L.evel B data does not include ATCS requirements.

Ground and Launch Support Facility Requirements for Bloeck 1.13

Facility Requirements

o) | Electrical Power - TBD.

o] ‘GNo -~ TRID. ' , :



Ground and Launch Support Facility Requirements for Block 1.13 (continued)

Support Requirements

o Orbiter Simulator.
o Verification Test Pfocedures.
0 Electrical, Fliid, and Mechanical Technicians.

© . Data processing (parameters are TED).



Block 1.1h Service an-time Critical Items

The DSSM Level . B data‘does not Include service requirements (non~timé
critical). Candidates include the servicing of GN.. supply for instrument pirging.
If the IGLOO_suppliés the purgihg GNp, the servicing of GNy would be performed
in this block. | o

Ground and Launch Support Facility Requiréments

Facility Requirements

o Electrical Power - TED
.o GNo -TBD. . . - | . _ .

Support Requirements

o  GNp Control Cart.
o Procedures for GN, servicing.

o) Fluid Technicians,



Block 1.15  Perform Pressure Integrity Tests

This block is not applicable to the DSSM.



Block 1.16 Disconnect Orbiter §: mulator

This block disconnects the int rfaces between_the Orbiter Simulétor anc the
Cargo Bay Simulator (CBS), and secures the CBS interfaces ir pfeparation for
ﬁoving the CBS from the PFF to the OPF.

The Orbiter Simulator is assumed to céntain varioﬁs rac i-mounted DSSM
ejuipment which is located in the Orbiter Cabin (PSS/MSS) during the flight
mission; This equipment is called DSSM Cabin Equipment in the functionél

activities described below.

Block 1.16.1 Disconnect Interfaces between Orbiter Simulator aml CBS

The Orbiter Interface Plate (Figure 1-1) connections are ummated. This
interface is primarily electfical, although there may be fluid lines for supply

of GNé to the IGLOO, and for exhaust GN, discharge lines from expended LNj.

Block 1.16.2 TInstall Protective Covers on Orbiter Interfaces Plate
A protective cover is instalied over the Orbiter Interface Plate for .

environmental protection during the transport of the CES from PFF to the OPF.

,Blbck'l.l6.3 Disconnect Interfaces between Orbiter Simulator and DSSM

Cabin Equipment

The interfaces between Orbiter Simulator and DSSM Cabin Equiprent are
unmated. Although mainly electrical, these interfaces also involved mechanical

release of the racks and individually mounted equipment.

Block 1.16.4  Install Protective Covers on DSSM Cabin Equipment

Protective covers are placed over the DSSM Cabin Equipment for environmental

yrotection during transport from PPF to OFF.

Ground and Launch Support Facilitleequirements

Facility Re@uirements

o Overhead crane (capacity 1,000 1lbs.)



Ground and Launch Support Facility Requirements

Support Requirements

o Procedures and tools for disconnecting interfaces at Orbiter Interiace
Plate.

o} Procedures and tools for dis:onnecting interfaces between Orbiter Simulator
and DSSM.Cabin Equipment . | |

o] Profective covers, installation procedurés, and tools fbr'Orbiter Inﬁerfan
Plate and DSSM Cabin Equipment, |

o Fork 1lifg truéks.

0 Operators for overhead crane and for : lift tfuck,

o Mechanical/electrical technicians.



Bigek 1.17 Move to OFF

This block moves the Cargo Bay Simulator (CBS) and the DSSM (abin Lqguipment
from the PPF to the OPF. The CES is towed, and the DSSM Cabin Equipment is |
loaded in <losed-bedy trucks which transport the equipment to the OFF.

Thé concept of the CBS includes a closéd container which affords protection
to the pallet-mounted ingtruments during transit. However, some of the instrument
- may require GN2 purge during the move; therefore, a supply of GlNo is included in

the ground reguirements.

Block 1.17.1 Perform Functional Check, Calibration, and Service GSE as Required

A supply of GN, may be required during transport from PFF to OPF. Bottled

GNp with appropriate valving would satisfy this requirement.

Block 1.17.2 Position GSE on Trailer which Accompanies Cargo Bay

Simulator during Tow from PPF o OPF

The GNE'bottle would be installed adjacent to the IGLOO, and connected to

the IGLOO GNo supply.

Block 1.17.3 'Install Protective Covers on Péllet-mounted Experiments

It is anticipated that this block is not applicable to the DSSM, since the

experiment protective covers have not been removed.

Block 1.17.4 Connect GSE to Protective Covers

This block is not applicable to the DSSM.

Block 1.17.5 Power up GSE and Supply Cleanlinesé Requirements, and

Monitor GSE Cutput

This block is not applicable to the DSSM.



Block 1.17.6 Attach Tow Tractor to CBS, amd Tow to OPF

All wofkstands are moved clear of the CBS, and a verification ingpection
is made on theﬁBS to determine it is ready for “.c,rans’port' to the OFF. Configuratic
of the péyload is verified for the move also.

A tow tractor is attachéd to the CES, the PPF_doors opened, and the CBS is

towed to the OPF.

‘Block 1.17.10 Remove DSSM Cabin Equipment from Orbiter Simulator

The DSSM Cabin Equlpment is removed from the Orbiter Slmulator, placed on
movable dollles, and verification performed to determine its proper conflguratlon

for transport to the OFF.

Block 1.17.11 Load DSEM Cabin Equipment on Trucks and-Transport to OFF

The- DSSM Cabln Equipment is loaded on closed body trucks, and transported

to the OEF

Ground and Launch Support Facility Requiremehts

Facllity Requirements

o Overhead crane (capacity 2,000 1bs).

0 GNE - TRD,

Support Requirements

-o Tow Tractor for CBS.

o Fork 1ift trucks.

o Procedures and tools for configu;atioh verification of CBS and.DSSM.
o Procedures and tools/slings for handling DSSM Cabin Eguipment.

o Trucks,E%-tons'closed‘body. |

o] Operatorg for tow tractof, overhead éran@, and fbrklift trucks.

0 Riggers. | |

0 Mechanical Technicians.



Block 2.0 Orbiter/Payload Integration and Checkout - Mission No. 13

The activities in this functional block begin with the arrival of the
integrated payload elements at the mating area of the Orbiter Processing
Facility and include ail those efforts required to physically and functiuh-
ally mate the payloasd to the Orbiter Payload Bay, and in:tall eny equipment
required for the m1351on in the Paylosad Spe01allst Statlon. Figure 2,2-]
graphlcally depicts this flow.

' The prerequisites of entering this block are as follows:

0‘ 'A11 elements requiring integration have been intégrated.

©  Required GSE, STE, facility services and personnel are available.

o Qrbiter processing has progressed to the required point in its

turnaround flow and is ready to sccept the Payload.

Block 2,1 Install Payload in Orbiter Paylcad Bay

Conditions Payload is in position and accesé stands are in place.

Bloqk 2.1.1 Léck'transporter in position and remove all transport covers,

Block - 2,1,2 Verify no transport damage has‘beeﬁ incurred and peyload and
associafed'hardwarg is in a mate‘condition (visual inspectidh).

Block 2.1.3 - With the overhead crane in position, attach the auxiliary erane
control to the hook and the hoisting GSE to the crane control, Raise the
assembled functional set and attach to payload ﬁoist points,

Block 2.1.4 = Using the auxiliary control, aprly s load of TED pounds as in-
dicated on the.dial faqe. Unlatch ail transporter hold down points and raise
payload clear of the transport unit. |

Blo:k 2.1.5 - Hoist and position in payload bay. Using the auxiliary control
lower onto the orblter support points. . |

B lock 2.1.6 " Install all related mission equipment in the Payload Specialist
Station. |

Block 2.1.7  Secure all payload bay latches and verify.
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Block

Blo:k'

Block

-Block

' Support Requirements Functioiel Block 2.1
F&cilities | |
Floor space 2700 fte.(90 x 30)

Overhead creane 10 ton capaciﬁy

GNé

Ground Support Equipment

Hoist, Functional Set
Stands, Accesg
Auxiliary'Crane_Control‘
Support

Crane Operafor
‘Perscnnel

Technicians

Q.C.

Safety

Engiﬁeeriﬁg

Logistics
Proceduresk

2.2 Connect and Verify Orbiter/Payload Interfaces

Conditions Payload is ﬁechanically nated to the Orbiter and latch-
down has heen verifiéd.
2.2.1 .Verify power off‘on both sides cf the electrical interface. When .
verified, mate the Orbiter to Payload umbilical(s),
2.2.2 Verify né Tressure or fluid precant #t eifher'side_of the fluid/
gas umbilical.
2.2.3 -Disqonnect hoisting GSE and hoist clear of payload bay, retain in

the area.

Support Requirements for Functibnal Elock 2.2
Pacilities

" Same as 2.1.



Block

Block

Block

Block -

Block

Block
Block

Block

Support Requirements for Functional Block 2.2 (Continued)

Ground Support Egquipment
Same as 2.1

Support

Crane Operator

Personnel

Technicians
- q.c.

Safety

Engineers.
Logistics

. Procedures

2.3 Payload Preliminary Closeout

Conditions Payload has been rhysically and functionally mated to the

Orbiter.

2.3.1 Remove protective covers from the Remote Manipu ator System (RMS)

arms. (Reference only not a payload function, )

2.3.2 Remove protective covers from the payload bay door mounted radiators.

(Reference only, not a payload function. )

2.3.3 Removo éll non-essential GSE and stow. ‘Retain in areas.

Support Requirements for Functional Block 2.3

Same as 2,2,

2.4 Perform Orbiter Integrate Test (0IT)

Conditiono Preliminary payload closeout hes been completed. Orbite-
support available and verified.
2.4.1 Configure orbiter, payload and associated GSE to support OIT posi-
tion switches.and circuit breskers per tes procedﬁres and verify, _
24,2 A?ply ground  power to the required systems énd verify proper level
and distribution.

2.4,3 Verify functional path through Orbiter/Payload interface paths,




Block

' Block

Block

2.4.4 Verify propér signal format and level er all operating payload

elements,

2.4.4.1  Figure 2.2-2 is a graphic representation of & typical anomdly loop

and indicates various options in effecting corrective action. Once the ar-

~omaly has been isolated, the decision on which path to follow will be a "real

time" decision based on repair requirements and/or mission eriticality. It
is assumed that any snomaly associated with.the Orbiter or the Institutional
Ground Support Equifment will be the.responsibility of KS8C operational pe: -
sonﬁel, while-anomalies within the paylosad elements'or Peculiar Ground Su -

port Equipment will be corrected by the payload operations personnel.

2.h.5 Upon final verifications of the correct readouts and functionsl
interfaces, secure from O,I.T. power down active systems fdd'position all

switches and circuit breakers as called for in the O, I.T. procedures.

Support RéQuifemgnts for Functionsl Block 2.4
Facilities | -
Same ‘as 2.1. pius 115 VAC 1 ¢ 60 HZ (Tﬁﬁ7Kw)
and 110 VAC 400 HZ

Ground Support Equipment

GN,, Regulating Unit
Hose Bet . o .
Cable Set(s ‘ | ' B
Service Set, LN - aEBY GuaL
ervice Se {. 5 . o O 0B T
SuEEort
None
Personnel

-Technicians

Q.C.
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Block 2.4.5 Personnel (Continued)

Block

Block

Block

Block

Blosk
Bloek

' Block

Safety
Engineer
Logistics
Procedures

2.5 Payload Final Close-out

Conditions Orbiter Integrated Test nas been completed. Orbiter and

7 Payload haVe been secured.

2.2 5 1 . Service flight systems. If systems are serviced during OIT, tor-

off only will be required.

2.5.2 Remove all non-flight hardware from the payload bay and any non

flight equipment from the payload specialist station.

2.5.2.1 “Return all payload handllng/checkout GSE to its proper p051tion.
NOTE This PGSE may be stored at the launch 31te or returned to the

PI or CIS facility.

2.5.3 Close ahd latch payload bay doors, (Reference only, not a payload
- funection),
2.5.4 Remove payload bay doors GSE and return to storage (Reference only,

not s payload function).
2.5.5 Establish payload bay conditioning purge, verify payload bay con-
ditioning within specification (Joint respongibility, Orbiter and Payload).

Support Reguirements for Functional Block 2.5

Facilities
Same as 2,1

Ground Support Equipment

GNé Regul@ting Unit
Hose Set

Service Set, LN,



2,5.5 (Continued)

Suppgrt

Personnel

Technicians.

Q.C.

-Safety

Engineers

‘Logistics

Transportation

Waréhousing

Procedures

This function en@s with the Orbiter/Payload ~eady t¢ prepare for tr: 1s-

fer to the VAB,

&



Scenario: Activity 3.0 I'relaunch and Launch Operations

All payload operations are covered in this activity from tow of orbl ter
to VAB, mating orbiter in VAB, and preparations at PAD until liftoff. Diring
these periods this activity is concerned with péquad monitoring, launch
readiness verificatioﬁ interface checks and final servicing prior to launch.

Block 3.1 Monitor Payload

After completion of payload final closeout in OPF tl is activity beg ns
and ends with MLP hard mounted at PAD, During this periot the payload‘status,
LNZ/GN%(;nd power systems, are continously monitored.--The monitoring re-
quirement exists through all activities up to shuttle 1if off, so that th:
payload.iﬁtegrity is not affected in any way in wlich 1t 1ould affect its

performance during orbit.

Block 3,1.1 Monitor Payload Status
While in tow until MLP on hardmounts at PAD, the payload power syst wm,
purge requirements and ng?loaded on board the payload experiménts are mo.titored.

Facility Requirements _
o Data Processing - via Orbiter Ground Link
o Power - 110VAC, 60Hz, 1KW/110VAC, L400Hz, 3¢, 1¥w

- Support Reguirements

o None

Block 3,1.1.2 Payload Status Anoma.lly

During this activity an anomally coild be loss of power, which would result
in payload monitoring capabilitieg. The loss of GNZ purge which would affect
the payload stgtus._ Lastly, an ng/problem which could also affect the
payload status conditions. rji ‘ |

Facility Reqguirements

o Data Processing - via Orbiter Ground Link _
o Power - 110VAC, 60Hz, 1KW/L1OVAC, LOOHz, 3¢, 1KW

Support Requirements

o None



Block 3.1.1.3 Isolate Anomally

The technician monitoring payload would have to obierve conditions,
and try to isclate problem to a varticular system

Facility Requirements

o Data Processing - via Orbiter Ground Link

o FPower - 110VAC, 60Hz, 1KW/110VAC, MOOHZ 3¢, 1EW.
Support Regquirements ‘

0 None

Bloek 3.1.1.4 Troubleshoot and Repair
When in tow, the technician/engineer Wiil determine course of action
to troubleshoot éfter the MLP is hardmounted at PAD, At that time the -
technician/engineer will proceed to troubleshoot and repair anomally,

Facility Requirements

0 Data Processing - via Orbiter Ground Link -
o Power - 110VAC, 60Hz, lKW/llOVAC LooHz, 3¢, 1KW

Support Requlrements

o HNone

Block . 3.1.1.5 YVerify System

Upon completion of repair of System, a verificatior test would be
. prrformed to rerify system functions as reguired fo mgint: in integrity of
peyload.

Facility Requirements
© Data Processing -~ via Orbiter Ground Link
o Power - 110VAC, 60Hz, lKW/llOVRC LOOHz; ‘3¢, 1KW

Support Requllements

¢ None

Block 3.1.2 Payioad Status Monitoring

A continous effort until liftoff to observe payioéd monitoring re-

quirements function as required to maintain integrity of payload. .



Block 3.1,2 (continued) *

Bloek

Block

Block

Facility Requirements .
o Data Processing - via Orbiter Ground Link
o Power - 110VAC, 60Hz, 1KW/110VAC, LOOHz, 3¢/, 1KW

AY

Support Requirements

o KNone

3.2  Launch Readiness Verification

Begins with arrival at MLP at launch pad and MLf hard down on PAD
mounts, and ends with cabin hatch in closed position. During this period
the payload will be monitored, as in Aetivity 3.1, the launch readiness payload
verification checks will be performed, film loaded on orbiter for mission
and the LNZ system.top-off performed, if reguired.

3.2.1 Payload Status Verification

After arrival at PAD, access to the Orbiter payload Speecialist Station
to perform an orbiter to payload interface verification. The verification
would check the operational caﬁabilities of the controls and switches re-
quired to operate the payloads on-orbit. |

Facility Requirements

o Data Processing-- via Orbiter Ground Link
o Power - 11QVAC, 60HZ, 1KW

o- Mbnitoring - LPS |

o TFluids - GNZ

Support Requirements

o None

3.2.1.1 Payload Status Anomally
During verification an anomally could appear which could jeapardize
the mission. The anomally could be 1ack\of control or switcheg in OFSS

for operation of payload/experiments, or the data pfocessing/recording

system are inoperative due to interface problem or equipment failure.



Bloek 3.2,1.1 (continued)

Whatever the anomally we would pr ceed to resolv: anomally prior to liftoff,

Facility Rejquirements

o Data Processing - via Or'f.:it;ar Ground Link

o Power ~ 110VAC, 60 HZ, TER(KW)/L10VAC, L00Hz, 3¢, TED(KW)
o} .Idonitoring - Lps

o Fl\;id.s - GHNp

Support Requirements

o None

Block 3.2,1.2 Isolate Anomallx

The technicians/engineers p.rforming the verification checks would
isolate the énomally to either Grund Support Equipment, Payload/Experiment
br Orbiter Systems. After the an mally has been isolated. a typical approach
to resolution of problem is shown on Eigurej—j, The GSE/Payload/Experime at -

Off-Line maintenance would be yeriormed by experimenter. Orbiter Systems

-

maintenance resolution would be KSC responsibility. .

- Facility Reguirements

o Data Processing - via Orbiter Ground Link

o Power - 110 VAC, 60 HZ, TBD(KW)/110VAC, 400Hz, 3¢, TBD(KW) | ’

o Monitoring - LPS S
| b@@‘l
o Fluids - G, ‘)Q ?:\"
Support Requirements Q@,‘\;G?DQ%
o

o None
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Block' 3.2.1,3 Troubleshoot and Repair

A typical approach is shown-on Figure i/, .

Facility Requirements

o Clean lab

o Calitration

o] Radiological 1sb
o} Machine lab

¢ Mech, lab

0 Elect. lab

Support Requirements
o Transportation
o X-Ray

Block 3.2.1.% Verify Payload Status - OFf line

After the resolution of the payload/exPeriment/GSE anomally a verification
check would be made prior to installafion_in payload bay to show that is can
now support the defined performance requirements of the misgion.

Facility Requirements

o Clean léb

o Calibration lab
o] .Radiological lab
o Machine 1ab

o Mech lab

o Elect. iab'

Support Requirements_

¢ GSE - TRD
© Special test equipment - TBED

o Transportation



Block 3,2.2 Verify Film Refrigeration Storage
A verification check is performed to check refrigeraiion system for
proper cooling requirements prior to loading film on exper iments in payload bay.

Facility Requirements

o Power - Orbiter power for refrigeration.unit

Support Requirements

o XNone

Block 3.2.2.1 Film Storage Anomally
- Return film to storage area until refrigerant-anomally is resolved.

Facility Requirements

o DPower - Orbiter power for refrlgeratlon unit,

Support Requlrements

o Transport&tion

Block 3.2.2.2 Troubleshoot and Repair

A typical approach is shown on Flguref% -t

Faellity Requlrements

0 Mech. lab - if off line.
o Elect, lab - if off line.
o Power - Orbiter power for refrigeration unit, if at PAD

Support'Requirements

o Transportation

Block 3.2,2.3 Verify Storage Capability

After resolution of refrigerant anomally verlfy the r-efr::.,geratlon
unlt is ready for film storage.

Facility Regquirements

o Power - Orbiter power for refrigeration unit



Block 3.2.2.3 Verify Storage Capability (cont.)

Support-Requirements

© None
Block 3.2.2.4 Load Film ’
The verification check of the refrigeration unit was performed with

no pfoblems, and if an anomally did occur it has sinCe,been resolved and

the film can now be placed on-board the orbiter,

Facilify Requirements
¢ Power - Orbiter power for refrigeration unit

Support Reguirements

¢ None

Block 3.2.3‘ Payload Status Verification Complete

The verification check was performed with no Problems, and if an anomally
did oceur it has since been resolved and the payload is ready for flight,

Facility Requirements

o Data ProcesSing ~ via Orbiter Ground link

o Power - 110 VAC, 60 HzZ, TBD(KW) /110VAC, LOOHz, 3¢, TBD(KW)
© Monitoring - LPS '

o Fluids - GN,

Block 3.2.4  Verify Payload Flight Configuration

Prior to securing OBRSS and payload bay a check is made to verify that
all experiments, controls, switches, etc. are in flight readiness configuration,

Facility Requirements

o Data Processing - via Orbiter Ground link
o Power - 110 AC, 60 HZ, TBD(KW)/110VAC, LOoHz, 3¢, TBD(KW)
o Monitoring - LPS

o Fluids -~ GN2



Block 3.2.4

tcont.)

Support Requiréments

o

Block 3.2.5

None

Secure Payload Bay Ares

Secure all PPE used in verification checks between OPSS and payload.

Facility Reguirements

0

None

Support Reqﬁirements

e

. Bloek 3.3

TBD

Payload Finel Servicing

During this period the payload will he monitored, as in Activity 3-1

through liftoff, The payload final servicing will start 79-6 hrs. when access

1s required to payload bay through the payload changepﬁt room., At this time

. the LN, system will be monitored to determine if LNs top=coff is required.

In parallel off-line support the LN, dewars will be prepared for servicing,

50 a8 to be ready if LNp top-off is required. After top-off, the payload/

orbiter will be secured and the orbiter shuttle will proceed with countdown

and liftoff.

Block 3.3.1

Verify Payload LN> system

Access is required through payload changeout room %o payload bay at

T0-6 hours to monitor LNa system to determine if LNo system needs top-off.

Facility Requirements

o

C

o]

Fluids - LNp, GNp '
Power - 110 VAC, 60 HZ, TBD(KW)/11O0VAC, 4OOHz, 3¢, TBD(KW)
Data Processing - via‘Orbitér Ground link

Monitoring - LPS

Support Requirements

©

None
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Block >.3.2  LNg Top-Off Preparations
Install/connect GSE servicing equipment to payload in preparation for
loading LbNp.

Facllity Reguirements

o Payload changecut room
o Power - TRD

Support Requirements

o None
Bloeck 3.3.3 Load LNp
With the arrival of the LN, dewars; connect thé\deﬁars to servieing
GSE and proceed to load LNz.

Facility Requirements

o Monitoring - LPS
o Data Processing - vié Orbiter Ground link
o Power - 110 VAC, 60 Hz, TED(KW)

o Fluids - LN‘E

Support Requirements
o BSafety

Block 3.3.L LNo System Verification Complete

The LKz System monitoring check was prerformed, and if top-off was required
the LNé system is now ready to perform its mission in orbit.

' Facility Requirements

¢ Monitoring - LPS
o Data Processing - via Orbiter Ground link
c Power - 110 VAC, 60 HZ, TBD(KW)

Support Requirements

o None



Block 3.3.5.1 Secure Facilities

Secure all facilities on MLP in support of payload monitoring, verification
checks and servicing,

Facility Requirements

o None

Support Requirements
o None

Block 3.3.5.2 Secure/Disconnect GSE

Secure/disconnect all GSE ca MLP, Parload Changeout Room, used in support
of payload monitoring, verification checks and serviecing.

Facility Reguirements

o None

Support Requifements
o Transportation -TRD
o BSafety

Block 3.3.6  Secure Orbiter

Payload bay, payload/experiments are row completely secured and Launch
Operations can proceed toward countdown and lift-off,

Facility Requirements

o None

Suppbrt Requirements

o None

Block 3.4 Off-Line Support

Off-1ine Suﬁport is any activity req .ired for support of verification,
servicing, monitoring, etec. that will be used to support the Processing of the
payload through Launch Operations.

Block 3.h4.1 Prep; LN> Dewars

.

The preparations is an off-line acﬁivity for top-off of Lyf/on payload

at TO-6 hours.



Plock 3.h.1 {cont. )
Includes disassembly/assembly of dewars for cleaning, calibration and
proofing of hoses.

Facility Requirements

0 Mech: lab with laminar flow bench
o Clean lab

o Calibration lab

Support Requirements

o Transportation - TRED

Elock 3.4.,2  Validation of Dewsrs
Functional test of dewars ﬁrior to servicing,

Facility Requirements !

0 Mech. lab
.0 Eower - TED

o Fluids -_GNé, LN,

. Support Requirements
o None

Block 3.3  Transferring dewars to area for LNZ loading

Facility Requirements

o None

Support Requirements
¢ Transportation - TED

Block 3.4,k  Service LN, Dewars

Configure LN, dewars, load; and verify dewsrs are rendy to support

top-off of payload experiment.



Block 3.ll'-l|- (Qont.) :

Facility Requirements

o Fluids - LN,

o Power - TED

Suppert Requirements
o None

Block 3,4,5 Transfer LND Dewars to.MLP '

Upon completion of servicing transfer IN; dewars to MLP to support top-off
of payload/experiment. |

Facility Requirements

o None

Support Requirements

o Transportation - TED.



4

Block 3.4 Typical Off-Line Maintenance ;jﬁxPeriment/I%yload/GSE
The off-line maintenance for experiment, payload, and GSE in direct support
of the experiment-is the résponsibility of the expefimente:s. The mainten-
ance is performed in the support facilities, required for troubla-shooting,
repair and verification, aé defined in Facilities Requirements for their

particular experiment/payload/GSE. A typileal off-line maintenapce'flcw is

shzrn'in Figure 3.3 - . .
Block 3.4.1  Transfer to Repair Facility

Initial step in off-line maintenance is to trahsfer experiment/payload/
GSE to specific facility required to support ﬁéintenance of anomaly.
o Facility Requirements | |
Film Lab-
Clean lLab
Calibration Lab
" X-Ray
Eleect. Lab
Machine Shop
Mech. Lab.
- o Support Requirements
Transportation
Hahdling Fixtures
- Block 3.6.2 | Trouble-Shoot and Repair
Perform all steps necessarj for trouble-shooting and fepair of experi-
ment/paylo#d/GSE anomaly.
o TFacility Requirements
Cleaning Tab.
Calibration Lab.
Film Lab,

. X-Ray
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‘o Support Requirements
. Logistics Spares
Block 3.&.3 . ﬁalidate Equipment
Performance of test to verify anomaly has b=en repalred and experiment/
pa@load/ GSE is ready to support m:ssion.
] F30111ty Requlrements
Fower - TBD
Filuids - TBD
Gases - TBD
o  Support Requirements
Tesﬁ Eqﬁipment - TBD
Support GSE - TED
Block 3.48.4 Prep.( ¥GJ5&) for Transfer to Orbiter Paylcad Bay.

Perform all steps necessary to prep.#éxperiment, payload/GSE for trans-
fer back to Orbiter Payload Bay, while still maintaining integrity of ex-
periment;

o TFacilisy Requirements
Power - TED
Fluids - TBD
Gas - TBD

0 Support Requiréments
Transportation
Handling Fixturgs

Block 3.8.5 ' Return to System/Experiment éqnfiguratic;n

Reinstall experiment payload, GQE back to configuration tb support miss-
ion. Véfify eleqtrical/mechanical interfaces as required, and verify mission
support capabilities of system.

¢ Facility Requireuents
Power -~ TBD

Fluids - TED



Block

‘Gas - TBD

Daté Processing

Monitoring - LPS
) Suﬁport Réquirements

TBD

3/ §$§§§51 - Payload/Orbiter - Maintenance Fiow.

The Orbiter Support System for Payloads are Orbiter (KSC) responsib-
ility. If an anomaly cccurs between the interfaées, such as in the Data
Processing'Sysfem or Environmental System, the appropriate Orbiter (Ksc)
representative would be notified and KSC would proceed With resolving an-
omaly. After resolution, interfaces would be verified to determine if
now payload is ready ﬁo support its mission in bfﬁiﬁ.

o Facility Requircments .7
KSC Responsibility
o Suppﬁrt Requirements

K5C Responsibility



Scenario - Activity

Block L4.0 Post Landing Operations

With the Orbiter hard mounted in the OPF, the Orbiter Support Systems
are switched to facility services and preparation for saf'ing and removal of
rayload el=ments beging. Safing completed, the time criticai items are removed,
and the GBI processing fqr removal of payload dnors-and rayload proceéd until
payload is securely mounted on transporter and is transported to the Payload

Post-Misgsion Processing Area.

Block L.l Switch to Facility Services and Safe Payload

The Orbiter Support Systems are switched to facility services; such :s,
bower, cooling and instrumentation. Purge and Dry Payload elements {as
applicable) commences until payload is environmentally safe for personnel access.
The switch over to Payload Ground Mbnitoring, if applicéble, is also veri”ied

during this activity.

Block L4.1.1 Payload Support System Verification

The payload bay area has been pruged and the change »ver to faciliti 's for .
Lower, cooling, instrumentation for grouni monitoring has been éompleted 4nd
verified operational.

Facility Requirements
Power - 110VAC, 60Hz, 2KW

Fluids - GN,

Support Requirements

None.

Block L4.1.2 Payload Enviromment Safe

A verification by safety that the payload ares is environmental safe for
personnel accesgs.

Facility Regquirements
Power - 110VAC, 60Hz, 2KW
Fluids - GNo ‘
Support Reguirements

Safety.



lloek +.2 Remove Time Critical Flight Experiments

The payload. bay area safe for access, the experimenters can perform the
sasks neéessary for the removal of time'critical flight experiments; such as,
£ilm,

Block 4.2.1 Place Ttems in Applicable Containers/Carriers'

Upon access to payload, the experimenters remove the time éritical flight
experiments; such as, film, and place them in applicable containers/carriers.

‘Facility Requirements

Power - 110 VAC, 60Hz, 2KW

Support Requirements

None.

Block L,2.p2 Remove.from Orbiter Payload Bay

The Time Critical Flight Experiments are ready for removal from Orbiter

Payload Bay, -and are transférred to the_apprdpriate-processing area.

Facility Reduirements
‘Power - 110 VAC, 60Hz, 2KW

Support Requirements

Transportation

Dark Room

" Block 4.3 Open Payload Bay Doors and Tnstall Payload GSE

After the thermal protection system, the Payload Bay Doors are removed

and the manipulator arm deployed, the experimenter is responsible for installatio:

of payload bay access stands.

Block Lk.3.1 Install Payload Bay Access Stands

- The experimenter install payload access stands, as required for removal
of payload from Orbiter Payload Bay.

Facility Requirements

Power - 110 VAC, 60Hz, pkw



Support Requirements

None

Moeck L.h Remove Payload

The removal of Payload includes all the tasks; such as, attaching payload
handling GSE, demating of the Payload/Orbiter interfaces, the removal of access
stands, and finally the removal from payload bay and placement on payload.

transporter/handling fixture.

‘Block L.4.1  Attach Payload Handling GSE

The Payload Handling GSE; such as, slings are now moved into place and

connected to lifting points on payload.

Facility Requirements
Power - 110 VAC, 60Hz, 2KW
Crane - 15000 lbs. capability

Suppbrt Reguirements

Wone.

Bloek L4.4.2 Demate Payload/Orbiter Interfaces
The Payload/Orbiter Interfaces are disconnected and the payload is
inspected for approval for removal from Orbiter.

Facility Requirements

Power - 110 VAC, 60Hz, 2KW

Crane - 15000 1bs.

Support Requirements

None.

Biock L.4.3 Remove Access Stands from Payload Bay

The experimenters remove the access stands in order to clear the payload
bay area for removal of payload.

Facility Reguirements

fone

Support Reguirements

None.



Block

Bloeck

Block

© Block

bk Remove Payload from Payload Bay

The Payload is lifted from the payload bay and installed/mounted on the
payload transporter/handling fixture.

. Facility Requirements

Power - 110 VAC, 60Hz, 2KW
Crane - 15,000 1bs.

Support Reguirements

Safety.

4.5. Move Payload o Post Mission Prczessing Area

 After payload is installed/mounted on transporter verify payload monitoring

system is operating, if applicalbe, and p yload is secure and proceed with

transfer to Post Mission Processing Area.

‘h;5.l Verify Payload Secure on Transp rter

‘Experimenter verifies payload moniteiing system is operational, and

payload is securely mounted on transporter .

Facility Requirements
Crane - 15,000 lbs.

Support Requirements

None.

h.5,2 Move Payload to Post Mission Processing Area

With payload secure in transPdrter, proceed to Post Mission Processing
Area.

Facility Requirements

None.

Support Réquiraments
‘Trénsportation - Tractor

Security

Safety
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~ BLOCK 4.0 POST LANDING OPERATIONS
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Block 5.0 l Post Mission Processing - Mission #13

The activities contained within this functional block defines the
processing required following flight and prepares the variocus payload
elementslfor return to their post mission sites. Figure 2.5-1 graphic~
ally depicts this flow.

The vollowing assumptions were made in defining this flows

o Vehicle has been safed and verified.

o All pressures have been vented to nominal‘valueé.

o} All lines have been purged, padded, and cépped.

o _‘ All exposed electiicsal connectors have been eappéd.

o ALl other activity in Functional Block %.0 has been completed.

Block 5,1 Tnspect Péyload

Conditions The pallets with their experiments heve been delivered to
tﬁe PTemission Processing facility and wiped down in the airlock.
Bleck 5.1.1 "~ Position payload and access GSE in the proper area.
Block 5.1.2 ' Remove all protective covers and/or panels to gain visual
access tﬁ'all,payload elements.
Block  5.1.3 Visually 1nspect all payload elements for phy51cal damage

. and document . the discrepancy.

Block 5.1.4 Remove any remaining flight data and deliver to the proper
agency.
Block 5.1.5 ‘ Clean payload elements as requlred

Support Requlrements for Functional Block‘5 1

Facilities

Floor space, 2700 sq. £t. (90 x 30)
0/H crane 4 ton capacity

GN

2
Ground Support Equipment

Access stand, set

GN2 regulating unit
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Block 5.1.5 _ {Continued)

Block

Block

Block

Block

Block

Ground Support Equipment (Continued)

Handling equipment, dovers/panels
. Support

Crane operator

Personnél;

Technicians

Q.C.
- Safety

Ehginéers

Lbéistics

Proceduresxrl

5.3 . Demate Pallet Sections

Conditions Post mission -cleaning and inspection has been completed.

5.3.1 - - Position pallets and GSE for demating.

5.3.2 Attach handling GSE to pallet #1

Note: P&lJ_.et'#l contains the Tgloo and forward utility bridge (cant-
ilevered from the front face).l Utilize caution in demating from the other
pallet seetidns. | |
5.3.2.1 " Demate all interface connections between pallets #1 and #2.
Cap all lines and plugs. ‘

5.3.3 ‘.- . ‘Demate pallet'#l ffom pallet #2.
'Répeat'5£eps 5.3.1 through 5.3.3 for remaining pallet sections.

Note: V-Exact procedures of the demateloperation will depend on detail
design 6f the'transpcrtér used to move the payload frou the OFF to the PPY.,
Ag an example;‘the transporter may be modu;ér,_with each pallet section on

its own cradle/dolly. If this is the case, the demate operation would in-

‘volve merely horizontal movement of the pallet/dolly to affect separation.



Block

Block
Block

Bloeck

quck

Block

Support Reguirements for Functionai Block 5.3

Same as 5.1

5.5 Transport Pallet Sections to CIS

Conditions Pallets have been demated and are ready for transport.

5.5.1 Secure pallet section(s) on transporter(s).
5.5.2 K Install supporting transporter GSE.
5.5.3 Install cover(s}, purge and establish proper atmosphere

for transport.

5.5.h4° Move transporter(s) with pallet section(s) to shipping area.

5.5.5 Load on transport vehicle tie down and secure. Verify all
monitoring devices operational.

Support Requirements for Functional Block 5.5

Same as 5.1 plus'tranSbort covers, tow vehicle and operator.

ShippingfafearTBD .



DEDICATED SOLAR SORTIE MISSION (DSSM)
SO—Ol;Si
Difference Between
Launch Site Facility Requirements Data Sheet (Eunctional)
| (Revigion A - dated 8/31 74)
and

GAC Data

The differences in launch site requirements are included in the following
pages. The Data Sheet information is shown in parenthesis and followed by GAC
data and logic basis. Requirements solely generated by GAC and nol reflected

in the Data Sheets have not been duplicated.



Block 1.0 Payload Premission Procéssing

_ Block 1.8 Receiving and Inspection
A, Expériment/Payload Area‘Requiremenﬁs
Length(ft) | Vidth(ft) Min Height(ft)
sy - as | (60)

o 72 £t. long (CBS - 60 ft., end clearance 6 ft. both ends), ki .
wide (shipping contaiﬁer - 11 ft., CBS -.18 ft, side clearance
6 ft. both‘sides); height 30 ft. (trailer and shipping container -
16 ft., pallet segment and clearance - 14 £%.).

TEMP (°K) - |

(290 + 4) (62° + 8)

) Level B~data”contains the following:
- Data Sheet #8-23;.Reqeiving Facility temperature 290 * LK,
- 'ﬁata Sheets §-2ka aﬁd 2hp - GroundrEnvironmental Limits -

7] nonéopefating'miqimum of 255°K‘(0°F) and maximum of 325 K (120°F).
Assuming the‘receiving gﬂd inspection area of the FFF will be routinely
heated and.éiy conditioned, the 290 *+ LK rquirement is deleted, ana.
“the. conclusion reached thaf the DSSM imposes no temperature.requirements
for the receive and insﬁegﬁ funetion.

RETATIVE HUMIDITY (%)

(30 to 60)
o Lével B déta contains the following:
. Data Sheet #5-23; Receiving Fa0111ty relative humldlty 30 to 60%.
- Data Sheets #S-2ha and 8- 2hb, non-operating maximum relative
humidity as 25%.
'Thesé-reqﬁireﬁents involve high cost moisture rémovai equipment. It
is understpod,that humidity is maintiined sbout 50% (+10) in the high

bay area of the 0&C Building.

It 1s recommended that the DSSM relative humldlty requlrement he

1nvest1gated with the obJectlve to raise it to the 50%(+10) level.



1.8 (continued)
B. Fluids
MEDIA (GN,)

PRESS (PSIG) (3500)

FIOW RATE (10 c¢.f.m.)

TOTAL VOLUME (7200 ft.3)
TEMP (°K) (290 * %) |

CLEANLINESS SPEC ( < 5000)

o Lefel B data lists the following:

- Data Sheet '#5-9 (In-flight, non-operating} - Equipments 001, 002,
and 003 require nitrogen for film; 004, 005, 020, 007, 008, and
009 require GN, for purge on pad during entr&, landing, and
post landing. Equipment 015 requires CNp, purpose unstated.

- Data Sheet #S-10a and b {In-flight, operating) - No requirements
for nitrogen. .‘ |

-.- Data Sheet #S-lia and b {In-flight Contamination Control Criteria) -
generally, reflécts same data as Data Sheet #5-9 above.

- Data Sheet ffs-02 (Launéh/Land Suppbrt Requirements) - for Launch
' Pad/Lift-off, GN2 purge line 2 cu. m/hr (about 1.18 ft.3/min)
required, equipment to be provided by Pad.

- Data Sheet #3-23 (Ground Facility Requirements) - for the Supply
Shipping and Receiving Facility aﬁ the launch site GN2 iz listed
a8 a utility requirement. |

- | It is.felt thaf the sbove Level B data is too broad to definea
specific fluid requirement for Block 1.8 - Receiving and
Inspeétion - activities. It is fecommended that the fluid
reqﬁiﬁement he liSted a TBD at this time, and effort be made to

.obtain definitive‘purging requiféments of the instruments during
-transportaticn,.when in storage in their shipping containers, and

when removed from their shippin;- containers in a 100K clean



1.8
B. Fluids (continued) .
environment (high bay area of PPF). When these inétrumenté
fequirements are adequately defined, the leunch site support and

facility requirements for fluids for DSSM may be determined.

C. Special Hgndling
(Crané and Transporter - 17 ton)-

o} 7 Crane‘capacity of 10,000 lbs. The Study processes individual pallets
upon which are mounted the experiménté. The heaviest pallet aontains
experiments 002, 007, and 008. The-weight of the vallet plus its
shipping container is estimated to be about 6,500 1bs.

a! For a Tran3porter s the Study uses the concept of a Cargo Bay

- Simulator which serves the purpose of transportlng the DSSM at the wm
Llaunch site.

D. Paxload'Peculiar.EQuipment

(L00 sq. Ft.)

o 20 ft. 1oﬁg, 16 ft. wide, L ft. higl which provides space for two of
five GBI récks-estimated to support the DSSM for.actiﬁities in thé PFF.
The receive/inspection‘function‘is congidered by.the Study to be performed
in series;.therefore, areg@for all five GSE racks at one time is not
required. | | |

Block 1.11 Mate Pallet Reassemble and Checkout

A, E_perlment/Payload Area Requlrements

(Data same as Block 1.8 above)
o Block 1.11 is deflned as matlng pall:t sectlons with liaison pallet
which the Study considered not applicable to the DSSM flight.
Block l,lO.in Study verifies individual pallet interfaces, installs
. pallets into Cargo BRay Simulator5 an1 verifies end-to-end installed
pa;let interfaces in preparatioﬁ of next acti#ity (Block 1.12 - Connect

\
Orbiter Simulator). Study Block 1.1) is assumed to be same as Bloek 1.11

. above for the purposes of Data Sheet evaluation.



Block 1.11

A, Experiment/Payload Area Re@uiremelgg (continued)
o PIF Checkout Area
- . 80 ft. long, 35 f£t. wide, 39 ft high for Carge Bay Simulator,
- work stands, and clearances. _
- 15 ft. long, 10 ft. Wide; 18 ft. high-for pallet segments.
- 12 ft. long, 8 ft. wide, U ft. high for DSSM GSE.
6  For TEMP(°K), RELATIVE HUMIDITY(%), and CLEANLINESS CLASS:
ﬁefer to paragraphs in Block 1.8 above. |
B. Fluids
MEDIA (LN ) |
s(Psmz (30)
FLOW RATE <1 lb/mln) i
TOTAL VOL (éeo lbs.)
CLEANLTNESS (&/A )
o] Level B dats llsts the follow1ng

- cData Sheet #5-25 (Payload Safety Analysis) shows experiments
Oll; 013, and Ol4 use cryogenic nitrogen.

- Data Sheet #5-2ka (Ground Enviréhmental Limits) shows non-operating
min/max temperature of these three experiments to be TBD, with

_opefating temperature being min = 292°K(64°F) and max = 296°K(72°F),

- Data Sheet #3-23 (Ground Facility Requirements) shows that at the

" launch site at the Payload Operations and Checkout Facility,
utility requirements include LNo. .
The Study lists no Lo requirement for the éheckout function. The logic
follbws:
- Interface:ver;fication is perfofmed without oierating tﬁe
.instruments, using GSE to simuléte instrumeht sensor outputs as
required )

- . Level B data is too general to establlsh a firm LNp support/facility
requirement.



"Bloek 1.11

c.

AC‘Power

- YOLTS (AC) HERTZ - PHASE POWER( KW

(115) (60) (Single) (15.0)

(110) (Loo0) 3 (3.0)

Level B data lists the following:

- Data Sheets #5-8a and 8p (Expériﬁent equipment - Power and Data)
‘shows VAC = 28, Loo cycles, total stand?ﬁg;er * O0W, operaﬁing
power = TORW, peak power = 1217 W. These power data azre based
upon Data Sheet #3-15, the Payload Operational Time Line, Mission

Dy #3.

The Study power requirements are TBD at this time.. The logic is:

Lo} Interféce verification is performed without operating the

| instruments, using GSE to simulate 1nstrument sensor
outputs a8 required.

-5 DSSM GSE for interface'xerification tests is not defineu,
and 1t is felt that estlmated GSE is tooc general to develop

firm launch site electrical support requirements.

Block 1.12 - Connect Orbiter Simulator

Al

Experiment/Payload Area Requirements

LENGTH (£t) . WIDTH (ft)  MIN HEIGHT (ft)
(45) - (15) (19)

72 ft. loﬁg'(CBS-m 60 ft.; Orbiter Simulator =12 £t.), 27 ft, wide

(CBS = 15; workstands = 6 £t, each side), 18 ft. high (CBS = 18 ft.).

For TEMP(°K), REIATIVE HUMIDITY (%), and CLEANLINESS CLASS: Refer

%o paragraphs in Block 1.8 above.

Fluids

(Data Sheet requirements same as paragraph Block 1.8B above,)
GN2 requirement is TBD at thig time. See paragraph Block 1.8B above

for‘logic.



Bloek 1.12.1 Load and Verify Flight Soi'tware

(Data Sheet requirements are VAC=11%, Hertz=60, Phase=single,

Power(KW)=15, and 600 sq. ft. for Payload Peculiar Equipment.)

Q

The Study assumes that flight software.verification would be performed

by launch site personnel, and ‘therefore no support facility requirement
.were developed for this activity.:
Block 1.13 - Final Integrated Systems Test
A, Experiment/Payload Area Requirements _
{Data Sheet informatipn same as paragﬁaph Block l.lEA above.)

o Study_data same as Block 1.12A above.

B, Fluids
(Data Sheet information same as paragraph Block 1.8B above.)

) Study data same as Block 1.8B above.

€. AC Power |
(Data Shéet information same as paragraph Block 1,11C above.)

o | Study data same as Block 1.11C above.

D. Payload.Peculiar Equipment .

(600 sq. £b.)

o Stud& results have no requirementé, based upon the assumptin that,
for fﬁe Final Integrated Systems.Test, the DSBM GSE would be integrated
in the Orbiter Simulator or locabed on the CBS workstands.

Block i.lh | Service Non-time (ritical Ttems

A.  Experiment/Psyload Area Requirements
(Dﬁtg Sheet information seme as Blocks 1.11 't;nrough 1.13)

B. Fluids
(Data Sheet lists-requirements for GNp and LN,.)

C. AblPower

(Data Sheet lists requirement for 115VAC.)



Block 1.14

D.

(continued)

Payload Peculiar Equipment

(Data Cheet lists area requirements for 600 sq. ft.)

Level B data does not define any non-time critical service

0
requirements. Study lists candidate as GNy supply for instrument
purging, and lists the GNp and electrical power to support the
purge as TBD.
o. The LN, requirement is coﬁsidered time-dependent, and its service
should be deleted from Block 1.14 requirements.
Block 1.16 Weight and C.G.

(Data Sheet 1nformat10n ‘contiaing regairements for area, flulds, power,

'and special handling.)

o]

The Study baseline Sortie Payload Functional Flow does not contain

a Weight and C.G. activity block,‘therefore, nblrequirements for

this activity were considered in the Study. Hcwever, if the Woeight

“and C.G. test is to be performed, it is felt that the test would be

conducted by launch site personnel, and would rot involve experiment-

related requirements.

Block 1.17 ‘Move to OFF

(Data Sheet information similar to Block 1.8 except height reduced from

60 to 19 ft., GNo supplied by bortabie source, and 115VAC required.)

e]

Ao

Study requirements are:
Area

The Study uses the concept of a Cargo Bay Simulator (CBS) which is

: 60 ft. in length vice 45 Ft. length of Data Sheet.

B.

Fluids
Study indicates & supply of GN2 is a candidate requirement. . See

paragraph Block 1.8B abdve.



Flock 1.17 = (continued)
C. AC Power
Study does not identify a requirement for 115VA!' during the move
from PPF to OPF. Level B Data, Data Sheet #S-2 (Launch/land
Support Reqﬁiremeﬁts) lists a monitoring requircment to start 48 hours
prior to launch via Orbiter ground link; however, this requirement

would not appear to be valid for Bloek 1.17 activity.



LAUNCH SITE FACTLITY REQUIREMENTS (FUNCTIONAL)
2.0 Orbiter/Payload Mate and Integrate (Dedicated Solar Sortie Mission DSSM).

2.1  Install Payload in Orbiter Payload Bay

o Area Requirements (45'L x 15'W x 60 'H)

Given the DSSM dimensions of,ﬁh.9h'L x 14'W x lOfH, the area listed
would provide space.fbr the bare payload only, adding arearfor stands and
access (4'W stands, 6' wide aisle) plus area for benches, rollaroﬁnds ete,
(10" aft of‘payload) the GAC recommendabion would be en area 75'L X 3w,
The listed hook height is adequate.

o Enviromment: 2.1 through 2.5

With respeét to environmentel conditions, fhe flagged eotez{fiirefers to
MIL-STD 1246A which is a product cleanliress.spec. Fed. Std 209a covers
area environment; It is recommended that reference to noteLZEELbe deleted
from the arealrequiremeﬁts column,

o Fluid Requirements: 2.1 through 2.5

Volume given in Function 2.1 should read hBOO 43 (10 £13/p for 480
minutes), functlon 2.2 should read 2400 ft3 (10 ft3/m for 240 minutes).
Also, during function 2.4 Orbiter Integrated Test, Lo may be requlred and

could be supplied by portable dewars.

e‘Power Requirements: 2.1 through 2.5
(115 VAC, 60 ﬁz; 1¢, 2.0 KW)
(110 VAC, 40O Hz, 3¢; 2.0 KW)
General note l-on.the Requirements Data Sheet notes the purge monitor
continuous through these functions, assuming the listed power is for the
monltorlng function only, additional power may be requlred during OIT.
 SSED data sheets S-84 and S-8b indicate requirements for 28 VAC at LOO MZ,V
however, deta sheets 8-Ta-Tc show 115 VAC at L0O Ha. Resolution betwee:l

this variance must be made befbre_rigid power requirements can be established,



2.1 (Continued)

o Special Handling% 2.1

(Crane, Trahsporter 17 ton capability)

Level B data lists the payloa& welght at 5619 kg, the ERNO Space Lab
description (June 1974) gives-”maximum pallet weight at U670 kg. Total weight
would be 5619 + 4670 = 10,289 kg or 22,687 pounds. A 12 ton crané would

be adequate.

There are no other changes recommended. -



Block 3.0

Block 3.1

LAUNCH SITE FACTLITY REQUIREMENTS DATA SHEET (FUNCIIONAL)

Prelaunch and Launch Operations

Monitor Payleoad

A. ' Experiment/Payload Area Requirements

o Relative Humidity (%)
(25%) | .
The requirement should Bé cﬁanged from 25% to 30-60% in payload
area. _ReaSon - The experiments 50-001 through 50-009 and 0-055
havé protective cbvefs provided to maintain 25% humidity
MIL-STD1246.

o 701eanliness'Class

(Better than 5000 class)
Cléanliness Class shoﬁld be changed to 130,000. Reason - The
experiments 50-001 through 50-009 and 50-055 have protective
cbvers provided to maintain better than 5000 class.
MiL-STDlQhﬁA, TABLE 1A-25.

B. Fluids |

0. Cleanliness Specification

(Better tﬁaﬁ 5000)
GN, Cleanliness Class - better than 5000 is only required for
ékperimeﬁts‘Eofool through 50-009 and 50-055 for purging to
brevent contamination. The other expepﬁments have a cleanliness

. requirement of 100,060.'

o ﬁéﬁiﬂ
.(GNQ/LNQ)
;GNé/LNé top-off is not performeé in this time frame because'during

3.1, the only activity performed by the éxperimentér is monitoring,



¥ yégig { continued)
All_other activities.include tow to VAB, mate to orbiter, and
move to PAD. With the orbiter constantly in flow from OPF to
PAD, it is physically‘impossible to toﬁ—off fluids. Therefore,
GNp/LN, top-off will be performed during firal servieing, if

regquired.

Block 3.2 Launch Readiness Verification/Access to Cabin

. A, Experiment/Payload Area Requirements .

o} Relative Humidity

Same as 3.1 and A.l.

o - Lleanliness Class
Same as 3.1 and A.2,

B. Fluids

o Cleaniiness Specificgtion
| Séme as 3.1 and B.1.
C. AC waer

| (115VAC, 60Hz, lPH; 1.0KW)
(110VAC, 4OOHz, 3PH, 1.OKW)
‘DUring.this functional‘blogk verification éhecks are recommended, which
imposés addifiopal powef reqqirementé above specifled parameters on
daté éheéts. |

Monitor via LPS.

Block 3.3  Payload Final Servicing

A, Experiment/Payload Area Requirements

o . Relative Humidity

Same as 3.1 and A.1



o ‘Cleanliness Class

Same as 3,1.A.2.
Fluids

o Cleanliness Specification

. . Same as 3;l.B.l;

AC Power

(115VAC, 60Hz, 1PH, 1.0KW)

(110VAC, 40OH=z, 3PH, 1.0KW)

For ﬁdp-off of LNz, additionalmpowef‘is reduired for support/operation
of GSE.- At fhis tiﬁe, the additional power parameters are not known.

The power requirements are presently (TED).



LAUNCH SITE FACILITY REQUIREMENTS (DEDICATED SOLAR SORT'IE MISSION)

Bloek 4,0 Post Landing Operations

No data changes until funetion:

Block U.k Remove Payload

o . Area Reguireme nts: (45'long x 15'wide x 60 'high)

Using the same logic applied to function 2.0, GAC describes the area as
75'long % 34'wide x 60'high. Again, note 1 = is not an area cleanliness

spec. Refer to function 2.0,

There are no other recommended changes.



LAUNCE STk EACILITIEE REQUIREMENTS (FUNCTIONAL) .

DEDICATED SOJAR SORTTE MISSTON

Block 5.0 Post Migsio1 Processing

o Area Requirements (45 1eng x 15'wide x 60'highl :

Given thelDSSM dimensions of L4.94k'long X l#’wide.x 10'high, the aresa
- listed would prdvide space for the bare payload cnly. An aréa of 75'long x
34'wide is récommended until the pellets ﬁre removed from payload transporter,
and transferred to a storage area. The height of 60' should be lowered to
20'. Reason --20' is Suffiﬁieht clearance to remove pallets from payload

‘ transportér. | | |

lFor ail othe#_experimeht/payload‘area requirements refer to Activity
1.8 (Functional).

o  Fluids

(GNp and péréﬁeters)

, For'coﬁﬁents fefer to activity 1.8 (Functional)

o A.C.'Power |

(115VAC, €OHz, 1PH, 1O0KW)

(110vAC, uooﬁz, 3PH, 3KW)

No power,i$ requifed fér.Activity 5.0 because during this period the
_experiﬁenters'afe removing ei?eriments/pallets from,payload transporter. If
pbwer is réquired for post mission prpﬁessing, it Wduld'be supplied by the
labs ‘shops supporting the éxperimehters and would not be defined on the

Functional'data sheets.



DEDICATED SOIAR SORTIE MISSION (DSSM)

50-01-8

Differences Bétween
Launch Site Facility Requirements Data Sheet (Physicél)
(Revision A - dated 8/21/7)
and

GAC DNats

The difference in launch site requirements are included'in the following
pages. The Data Sheet information is shown in parenthesis and followed by
GAC data and logic basis. Requirements solely generated by GAC and not reflected

in the Data Sheets have not been duplicated.



1.0

Premisgion Processding

Storage Ares

AREA (FT2)

(3700) |

75 ft. long, 35 ft. wide, and 20 ft. high for five pallet segments

which allowé six foot aisle between shipping containers.

30 ft. long; eh_ft. wide, and 5 ft. high for five (estimated) racks
of DSSM GSE in their shipping containers. |

IBD area for pressurized equiﬁment provided by Spacelab (assumed to
be located in PSS/MSS and/or Orbiter cabin) - see Level B Data Sheets
#5-5, S-Ta, ‘and S-Tb.

TEMP(°K)

(290 * L; 62°F + 7)

Study lists no temperature requirements dufing storage. Data Sheet
#5-2La (Ground Environmental Liﬁits) list non-operating temperature
limits as minimum = 255 (0°F) and maximum = 325 (120°F). The Study
lists storage building as e protected hangar type, and assumes that
a hengar at the launch site would prevent the instruments in their
shipping qonbainers from exceeding the listed min/max tempersture

limits,

RELATIVE HUMIDITY(%) end CLFANLINESS CIASS

(Lo % 5) (10,000)
Study indetifies no requirements for these parameters, since
instruments are stored in their shipping com aimrs in a hangar-~type |
environment. ' It is noted that Data Sheet #3-23 (Ground Facility
Requirements) lists relative humidity as 30 to 60% for Supply Shipping
and Receiving Facility; and Data Sheet #S-1la (IneFlight Contamination
Control Criteria) lists Launch and Ascent incoming air is greater than

5,000 class; however, these requirements appear invalid for storage

conditions.



Block 1.0

C L

B.

(continued)

Maintenance and Repair

Calibration Lab

(yesl

Study lists requirements as TBD, since there is no specific cali-

bration task described in the Level B data.

Special Ares Requirements

Radioactive Lab

(X-ray)

Study does not list X-ray Lab as a requirément.‘although Level B
data, Data Sheet #5-23 (Ground Facility Requlrements) calls out an
Xeray Lab for the Payload Operations and Checkout Facility. The
study assumes that the use of an X-ray Lab for ingtrument chéckout
would be a. Level ITI inﬁegration task which is not performed at the

launch site in accordance with Study groundrules., For contingency

purposes, the listing of the X-ray Lab as a requirement is satisfactory.

Cleaning Facllity

- (yes)

Study does not identify a requirement for.a_Cleaning Facility. Data
Sheet #8-23 (Ground Facility Requirements) does not list a cleaning
facility requirement, nor does Data Sheet #5-22 (Launch/Lend Support

Requireméhts).

Data Sheet #S-24a and 24b (Ground Environmental Limits) lists
particulate level as 25 (column #9) and NVR as A (column #10),
reference MIL-STD-1246A, A cleanliness level of 25 (Table la) is
defined as

: In'one square foot of sﬁrface area:

There are - 21 particylates of 5 micron size

Lesg than 4 particulates of 15 micron size

1 particulate of 25 micron siZe_



Block 1.0C (continued)

Cleaning Facility (continued)

A level A NVR (non volative residue) has less than 1.0 mg of residue
per sgquare foot of surface area. These requirements are extremely
high, thefe being only one cleanliness levei in Table la greater than
25 (10) and no level greater than A in Table 1b. The Study ¢oncludes
these requirements need investigation prior to listing facilities to

support them,

Other
(Vacuum Chamber -~ 3 Cu.m.)
(Solar Simulator)

o Study lisﬁ#rno requirements for the above items.‘ Data Sheet #5-23
(GroundkFacility Réquirements) lists these itemé aszrequiréments under
Special Handling (colwmn 8) aloné with seversl other itens, like
altituderchamber, integrated test stands, and dark room. Aléo in‘
column 9, Notes, other items afe listed‘as requirements, like gamma ray

source, fagt neutron source, and alpha particle source.

Basically, the Study feels that it is not necessary to stimulate a
sensor to verify an interface in conducting Level II integration tasks
at the launch site. Therefore, requirements for gensor stimuli were

not listed.

The need for a vacuum chamber to verify Level II integration interfaces
is not identified in ground processing, and the Study does not list

a vacuum chamber as a facility requirement.

D. Office

Number:Eggineers/Scientists
(2) |
o) Study estimates 10 iequired. Interpretation of Data Sheet #S-15

indicates 3 engineers/scientists required to operate the approximate



Block 1.0D tcontinued)
17 instruments during orbital miésion on a 24 hour basis. These 17
instruments are mounted on five psllet segments. The Study verifies
individual pellet segment interfaces in parallel, and estimates that
each pallét segment requires 2 engineers/scientists and LI technicians,
totals therefore are 10 engineers/scientists, and 20 technicians.
Number Techniciang
(L)

o} 20. Seé paragraph above for logic.




2.0

LAUNCH SITE FACTLITY REQUIREMENTS (PHYSICAL)
DEDICATED SOLAR SORTIE MISSION (DSSM)

Orbiter/Payload Mate and Integrﬁte (Storage Area 3700 £t2, Temp 290 * L°,

Humid. 40 * 5% Cleanlines Class 10,000).

o In fﬁﬁctional 5lock 2.0 no function forr storage is defined; tﬁerefore,
the requirement fbr'storage area does z@tkexist.

5 Since an anomoly may be discussed at a:y point ih:the flow, the require-
ments fﬁr Maintenance and Repalr and/ow:other Special.afea Requirements
should femain valid for this function..

o Office | . ,

GAC estimate for this function would b HiEngineérs/ScLentists and 12

Technicians based on examination of the Level 'B' description.



o Power Requirements: 2.1 (N/A) 2.2 through 2,5 (28 VDC at 3.0kW, 110 VAC,
400 Hz, 3¢, 1.5 KW) | |
Level ‘B' data sheet $5-23 shows power requlrements as follows: 28 VDC at
20-30 KW 115 VAC with no identlflcatlon of frequency pha51ng or’ power
level Since data sheet S-8 shows no requirement for AC power, it is
assumed that the AC called for on the requirements data sheet is supportlng

GSE/STE. No firm requirement may be defined without further definition.

o Speclal Handling: 2.1

(OH crane, 4 ﬁon capacity)

TLevel B data lists payload weight at 2846 kg. ERNO description bcok
shows 6450 kg for the Spacelab., (2846 + 6450) 2,205 = 20,498 1bs. It

' appears that the reqﬁirement should be OH'érane ll-ton capacity.

There are no other changes recommended.



LAUNCH SITE FACILITY REQUIREMENTS DATA SHEET (PHYSICAL)

Block 3.0 .  Prelaunch and Launch Operations
A, Stofage Ares
| (Area i 3700£4°)
(femp - 290 # 4°K)
(Rel Humid - 40 * 5%)
(Clean Class é_lOK)

No storage area facility is required in support of this activity.

Storage requirements are stated in Activities 1.) and 5.0

Bldcks 3.4 & 3.5 Off-line Support
4 Oﬁ a contihgency_basis, the Dedicated Solar Sortie Mission should have the
capabilities to perform any maintenance, repair, servicing, and checkout to
support tﬁe launch missioh. Althoughlthé;requirement is on a contingency basis,
the following requiremeﬁts should le considered as part of the physical
requirementé; A.sPecific reqﬁirement i# serviéing LNérdewars, which are required -
for LN, top;off final servicing.
Power - TBD |
Fluids - LN,, Gl

Data'?rbéessing - TBD .



LAUNCH SITE FACILITY REQUIREMENTS (PHYSICAL)

Block L.,0 Post Landing Operations (Dedicated Solar Sortie Mission)

o Storage Area (3700 ftz)

Since no storage function is defined in'this block, no storage srea is

required.

There are no ;other recommended changes.



_LAUNCH SITE FACILITY REQUIREMENTS (PHYSICAL)

DEDICATED SOIAR SORTIE MISSION

Block 5.0 POST MISSION PROCESSING |

For comments refer. to. Activity 1.0.



